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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 9, 
2006 has been entered. 

Response to Amendment 

Applicant's amendment of May 9, 2006 does not render the application allowable. 

Status of Objections and Rejections 

The rejection of claims 1-9 under 35 USC 1 112, first paragraph, is withdrawn. 
All other rejections from the previous office action are maintained. 
New grounds of rejection are necessitated by the amendments. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-9 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 
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Independent claims 1 and 6 recites the limitation of "IPC TM 650 2.2. 17A" which 
is a standard of measurement. Since standards change over time, the recitation of IPC 
TM 650 2.2. 17A is indefinite unless the date of the published standard of measurement 
or a definition of the standard is provided. However, the claims cannot contain subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. It is suggested the applicants 
cancel the limitation. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 4 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dahms'159. 

Regarding claims 1, 4 and 5, Dahms '159 teach an electrolyte solution containing 
sulfuric acid and copper sulfate (column 4 lines 49-60), based on the 1 -liter electrolyte 
solution, comprising: 2-20 mg of bis-w-sulfopropyl-disulfide disodium salt compound 
(table 2); 5-20000 mg of a poly aklylene glycol-type surfactant (column 3 lines 3-17); 
and 20-150 mg of chlorine ion (column 4 lines 49-60). These ranges of concentration 
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are within those of the instant claims. With respect to the current density and surface 
roughness limitations in the preamble of claim 1, these limitations are not given 
patentability weight, because the claim is directed to an electrolyte solution and, thus, 
such limitations constitute intended use of the invention. 

Regarding claim 2, Dahms '159 teach an electrolyte solution containing a 
dithiocarbamic acid (column 2 lines 64-66). 

Claims 1 and 3-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dahms etal. 711. 

Regarding claims 1 and 4-5, Dahms et al. 711 teach an electrolyte solution 
containing sulfuric acid and copper sulfate (column 8 lines 5-14), based on the 1 -liter 
electrolyte solution, comprising: 0.5-400 mg of bis-w-sulfopropyl-disulfide disodium salt 
compound (column 8 lines 40-45; table 2); 5-20000 mg of a poly aklylene glycol-type 
surfactant (column 8 lines 40-45; table 1); and 10-180 mg of chlorine ion (column 8 lines 
5-14). These ranges of concentration are within those of the instant claim. Likewise, 
with respect to the current density and surface roughness limitations in the preamble of 
claim 1, these limitations are not given patentability weight, because the claim is 
directed to an electrolyte solution and, thus, such limitations constitute intended use of 
the invention. 

Regarding claim 3, Dahms et al. 711 teach an electrolyte solution containing 
thiourea derivatives having a concentration of 0.1-500 mg/L (column 9 lines 24-26). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dahms 
'159 in view of Dahms et al. 71 1 . 

Dahms '159 teach the solution as described above in addressing claims 1. The 
difference between the reference to Dahms '159 and the instant claims is that the 
reference does not explicitly teach an electrolyte solution containing a thiourea 
derivative. 

Dahms et al. 71 1 teach an electrolyte solution containing thiourea derivatives 
having a concentration of 0.1-500 mg/L (column 9 lines 24-26). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the solution and method of Dahms '159 by substituting 
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the nitro compound with the thiourea derivatives of Dahms et al. 71 1, because using 
thiourea derivatives for depositing copper would yield a uniform thickness copper 
coating. 

Claims 6, 7 and 9 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dahms '1 59 in view of Clouser et al. '887. 

Regarding claims 6 and 9, Dahms '159 teach an electrolytic method comprising 
the steps of preparing an electrolyte solution comprising: 2-20 mg/L of bis-w- 
sulfopropyl-disulfide disodium salt compound (table 2); 5-20000 mg/L of a poly aklylene 
glycol-type surfactant (column 3 lines 3-17); and 20-150 mg/L of chlorine ion (column 4 
lines 49-60); and generating the electrolytic copper foil (example 6). The copper foil is 
inherently deposited on a cathode, since positive metal ions are inherently attracted to 
the negative electrode, and electrochemical deposition by definition requires electricity 
to flow between an anode and a cathode through the electrolyte solution. 

Dahms '159 differs from the instant claims in that Dahms '159 does not explicitly 
disclose the roughness of the copper foil or the specific current density of the instant 
claim (claim 6). 

Clouser et al. '887 teach copper foils produced by a similar sulfuric acid and 
copper sulfate solution generally have a matte side raw foil roughness of about 1-10 pm 
(column 5 lines 26-30), which is within the range of the instant claims. Clouser et al. 
'887 also teach electrodepositing the copper foil using a current density of 500-2000 
amps per square foot, or about 50-200 A/dm A 2, which is within the range of the instant 
claims. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Dahms '159 by electrodepositing a 
copper foil having a roughness of less than 2.0 pm as taught by Clouser et al. '887, 
because such copper foil would be suitable for use in flexible circuits manufacture and 
would have high fatigue ductility as taught by Clouser et al. '887 (column 5 lines 58-65). 
It.would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have further modified the method of Dahms '159 by using the 
current density of Clouser et al. '887, because such current density would produce high 
fatigue ductility electrodeposited copper foils. 

Regarding claim 7, Dahms '159 teach an electrolytic method containing a 
dithiocarbamic acid (column 2 lines 64-66). 

I 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dahms 
'1 59 in view of Clouser et al. '887, and further in view of Dahms et al. 71 1 . 

Dahms '159 and Clouser et al. '887 teach the method as described above in 
addressing claim 6. The difference between the references and the instant claim is that 
the references do not explicitly teach an electrolyte solution containing a thiourea 
derivative. 

Dahms et al. 711 teach an electrolyte solution containing thiourea derivatives 
having a concentration of 0.1-500 mg/L (column 9 lines 24-26). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the solution and method of Dahms "159 and Clouser et al. 
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'887 by substituting the nitro compound with the thiourea derivatives of Dahms et al. 
711, because using thiourea derivatives for depositing copper would yield a uniform 
thickness copper coating. 

Claims 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dahms 
et al. 71 1 in view of Dahms '1 59. 

Dahms et al. 711 teach the solution as described above in addressing claims 1. 
The difference between the reference to Dahms et al. 71 1 and the instant claims is that 
the reference does not explicitly teach an electrolyte solution containing a 
dithiocarbamic acid. 

Dahms '159 teach an electrolyte solution containing a dithiocarbamic acid 
(column 2 lines 64-66) is suitable for depositing copper to yield a shiny and tear-free 
copper coating. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the solution and method of Dahms et al. 71 1 by 
substituting the organic sulfur compound with a dithiocarbamic acid as taught by Dahms 
'159, because a skilled artistan would be able to select from among known organic 
sulfur compounds that are suitable for depositing copper, and because using a 
dithiocarbamic acid for depositing copper would yield a shiny and tear-free copper 
coating. 

Claims 6, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dahms et al. 71 1 in view of Clouser et al. '887. 
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Regarding claims 6 and 9, Dahms et al. 71 1 teach an (electrolytic method 
comprising the steps of preparing an electrolyte solution comprising: 0.5-400 mg/L of 
bis-w-sulfopropyl-disulfide disodium salt compound (column 8 lines 40-45; table 2); 5- 
20000 mg/L of a poly aklylene glycol-type surfactant (column 8 lines 40-45; table 1); and 
10-180 mg/L of chlorine ion (column 8 lines 5-14); and generating the electrolytic copper 
foil (example 1). The copper foil is inherently deposited on a cathode, since positive 
metal ions are inherently attracted to the negative electrode, and electrolytic deposition 
by definition requires electricity to flow between an anode and a cathode through the 
electrolyte solution. 

Dahms et al. 71 1 differ from the instant claims in that Dahms et al. 71 1 do not 
explicitly disclosed the roughness of the copper foil or the specific current density of the 
instant claim (claim 6). 

Clouser et al. '887 teach copper foils produced by a similar sulfuric acid and 
copper sulfate solution generally have a matte side raw foil roughness of about 1-10 pm 
(column 5 lines 26-30), which is within the range of the instant claims. Clouser et al. 
'887 also teach electrodepositing the copper foil using a current density of 500-2000 
amps per square foot, or about 50-200 A/dm A 2, which is within the range of the instant 
claims. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Dahms 71 1 by electrodepositing a 
copper foil having a roughness of less than 2.0 pm as taught by Clouser et al. '887, 
because such copper foil would be suitable for use in flexible circuits manufacture and 
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would have high fatigue ductility as taught by Clouser et al. '887 (column 5 lines 58-65). 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have further modified the method of Dahms 71 1 by using the 
current density of Clouser et al. '887, because such current density would produce high 
fatigue ductility electrodeposited copper foils. 

Regarding claim 8, Dahms et al. 711 teach an electrolyte solution containing 
thiourea derivatives having a concentration of 0.1-500 mg/L (column 9 lines 24-26). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dahms et 
al. 71 1 in view of Clouser et al. '887, and further in view of Dahms '1 59. 

Dahms et al. 71 1 and Clouser et al. '887 teach the method as described above 
in addressing claim 6. The difference between the reference to Dahms et al. 71 1 and 
the instant claims is that the reference does not explicitly teach an electrolyte solution 
containing a dithiocarbamic acid. 

Dahms '159 teach an electrolyte solution containing a dithiocarbamic acid 
(column 2 lines 64-66) is suitable for depositing copper to yield a shiny and tear-free 
copper coating. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the solution and method of Dahms et al. 71 1 and Clouser 
et al. '887 by substituting the organic sulfur compound with a dithiocarbamic acid as 
taught by Dahms '159, because a skilled artistan would be able to select from among 
known organic sulfur compounds that are suitable for depositing copper, and because 
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using a dithiocarbamic acid for depositing copper would yield a shiny and tear-free 
copper coating. 

Response to Arguments 

Applicants arguments filed May 9, 2006 have been fully considered but they are 
not persuasive. 

In the arguments presented on page 5 of the amendment, the applicant argues 
that Dahms '159 and Dahms et al. 71 1 do not teach the current density of the currently 
amended claim. The examiner acknowledges that the current density of Dahms '159 
and Dahms et al. 71 1 do not overlap with the range of the instant claim. However, as 
stated in the office action above, with respect to the current density and surface 
roughness limitations in the preamble of claim 1, these limitations are not given 
patentability weight, because the claim is directed to an electrolyte solution and, thus, 
such limitations constitute at intended use of the invention. 

With respect to claims 6-9 directed to a method of forming a copper foil, Clouser 
et al. '887 teach electrodepositing the copper foil using a current density of 500-2000 
amps per square foot, or about 50-200 A/dm A 2, which is within the range of the instant 
claims. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Dahms '159 or Dahms et al. 711 by 
using the current density of Clouser et al. '887, because such current density would 
produce high fatigue ductility electrodeposited copper foils. 
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The applicant further argues that Dahms '159 and Clouser et al. '887 are not 
properly combinable because of the different range of concentrations of organic 
additives. In response to applicant's argument that there is no suggestion to combine 
the references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention, 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). As the Court of Appeals for 
the Federal Circuit has stated, there are three possible sources for motivation to 
combine references in a manner that would render claims obvious. These are: (1) the 
nature of the problem to be solved; (2) the teaching of the prior art; and (3) the 
knowledge of persons of ordinary skill in the art. In re Rouffet, 47 U.S.P.Q.Zd 1.453, 
1458 (Fed. Cir. 1998). In this case, the references are all directed to a method and 
composition for electroplating a uniform and ductile copper foil. Moreover, Dahms '159 
is modified using Clouser et al. '887 for the surface roughness of the copper foil and for 
the current density, and therefore differences in the concentrations of organic additives 
are irrelevant. The combination of these references is deemed proper for the reasons 
stated above. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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